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I. DATA GAP STATUS
Chronic toxicity, rat: Data gap, inadequate study, no adverse effect indicated
Chronic toxicity, dog: Data gap, no sudiesonfile
Oncogenicity, rat: Data gap, no sudiesonfile
Oncogenicity, mouse: Data gap, no sudiesonfile
Reproduction, rat: Data gap, no sudiesonfile
Teratology, rat: Data gap, no sudiesonfile
Teratology, rabhit: No data gap, no adverse effects
Gene mutation: No data gap, possible adverse effects
Chromosome effects: No data gap, possible adverse effects
DNA damage: No data gap, no adverse effects
Neurotoxicity: Not required at thistime

Toxicology one-liners are attached.

All record numbers through 130837 (Document No. 50037-018) containing relevant, reviewable data
were examined. Thisincludesdl records containing required study types for Chemica Code # 2148
(sodium chlorite) or Chemical Code # 2053 (chlorine dioxide) as of 1/16/01.

In the one-linersbelow:
** ndicates an acceptable study.
Bold face indicates a possible adverse effect.

Fle name t20010910.doc
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NOTE: 1I-LINERSBELOW REPRESENT TWO REGISTERED ACTIVE INGREDIENTS:

Chlorine dioxide Chemica Code 2053 DPN: 50037 and
Sodium chlorite Chemica Code 2148 DPN: 50288

1. TOXICOLOGY ONE-LINERSAND CONCLUSIONS

These pages contain summaries only. Individua worksheets may contain additiona effects.

CHRONIC TOXICITY, RAT

50288-003 954407 (accompanied by a cover letter by Prof. H. B. Haag, Medica College of Virginia,
Feb. 7, 1949). Thiswas achronic study with typicaly 7 rats/sex/group at drinking water dose levels of
0,1, 2, 4,8, 100, or 1000 ppm sodium chlorite. Additiona control groups of 7 maes or femaes were
given sodium chloride at ionic concentrations equivaent to 1000 ppm sodium chlorite. Water
consumption was markedly reduced in 100 ppm femaes and in 1000 ppm maes and femaes given
sodium chlorite. The two highest dose groups of maes had kidney lesions (distended glomerular capsules
and tubules filled with pink-staining materia). Since the latter was even more pronounced in the sodium
chloride control group, it was consdered to be aresult of heavy sdt loading. This study does not fill
guideline chronic study requirements, nor does it provide significant information about oncogenicity. No
worksheet iswarranted. Aldous, 1/16/01.

CHRONIC TOXICITY, DOG

No studies submitted.
ONCOGENICITY, RAT
No studies submitted.
ONCOGENICITY, MOUSE
No studies submitted.

REPRODUCTION, RAT
No studies submitted.



DPR MEDICAL TOXICOLOGY SODIUM CHLORITE SUMMARY OF TOXICOLOGY DATA T20010910 Page3

TERATOLOGY, RAT
No studies submitted.

TERATOLOGY, RABBIT

**50288-058 115606 Irvine, L. F. H., “Sodium chlorite: rabbit teratology study (drinking water
adminigtration)” Toxicol Laboratories Limited, Herfordshire, 9/21/90. Laboratory Project ID: CMA/3/R.
Sixteen or 17 NZW does/group were dosed in drinking water with 0, 200, 600, or 1200 ppm sodium
chlorite (80.58% purity, dosing levels adjusted for purity) on gestation days 7-19 in a standard
developmenta toxicity study. Materna NOEL = 200 ppm (13.0 mg/kg/day), based on dose-related
decrements in water and food consumption. Maternd body weight gain was significantly reduced at
1200 ppm, primarily during the first few days of trestment. Developmenta NOEL = 200 ppm (vertebra
maformation incidences of 0, 1, 3, and 0 in controls through increasing trestment groups, respectively).
There were amd| (not satisticaly sgnificant) decrements in fetal body weights at 600 and 1200 ppm,
consdered to be minor trestment effects. Study is acceptable. No adverse effects are indicated (the
equivoca increase in vertebrad maformations at 600 ppm lacked dose-response and was in the presence
of marked maternal treatment response). Aldous, 1/5/01.

50288-055 114191 Duplicate copy of 50288-058 115606, above.

50288-065 130827 Irvine, L. F. H., “Sodium chlorite: rabhit teratology dose ranging study (drinking
water adminigtration).” Project ID CMA/2/R, 9/21/90. Thiswas the pilot for study 50288-058
115606, above. Five does/group were dosed at 0, 200, 800, and 1200 on gestation days 7-19.
Parameters included hematology at term for does. Fetuses were evauated for reproduction indices and
for externa abnormalities. Femae body weight, food consumption, and water consumption were sharply
reduced at 800-1200 ppm. Hematology parameters agppeared very modestly reduced a 1200 ppm only.
There were no gpparent treatment effects on fetuses. This study judtifies selection of dosages for the
primary study. Aldous, 1/5/01 (no worksheet).

GENE MUTATION

**50037-018 130832 Cifone, M. A., “Mutagenicity evauation of chlorine dioxide in the mouse
lymphoma forward mutation assay,” Litton Bionetics, Inc., Kensington, MD, Oct., 1986. LBI Project
No. 20989. Fischer L5178Y mouse lymphoma cells were tested with chlorine dioxide in a phosphate
buffered saline solution (not otherwise described). Test cdlls were heterozygous for thymidine kinase
expresson, o that asingle mutation in the functiond gene could lead to a phenotype lacking thymidine
kinase. Survivability in medium containing 5-triflouorothymidine (TFT) was taken as evidence of
mutagenicity. Test cells were added at 3x10° cells/tube, with 10 ml medium/tube. Cells were exposed to
test article for 4 hr, then washed twice prior to being suspended in agrowth medium. After an expresson
period of 48 hr, diquots were transferred to medium containing TFT. Colonies were counted after 10-14
daysin thismedium. Chlorine dioxide wastested at 1.3 to 24.3 pug/ml without SO and at 6.7 to 48.3
pg/ml with SO (higher levels were lethd in both cases). Mutant frequency was sufficiently eevated to
condtitute a positive response without 9 at treatment levels of 3.2 to 24.3 ug/ml and in chlorine dioxide
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medium with SO a 48.3 pg/ml. Posgitive controls (EMS and 3-MCA) were used without and with S9,
repectively. This study has several acknowledged deficienciesincluding no repest trid, however it
presents clear positive responses, congstent with severa other mutagenicity studies of varioustypes. This
study is of sufficient quality to address the gene mutation data requirement. Aldous, 1/24/01.

CHROMOSOME EFFECTS

50288-018 130831 A copy of 50288-058 115602, previoudy reviewed (see above).

**50288-058 115603 Ivett, J. L., “Mutagenicity evauation of chlorine dioxide in the mouse bone
marrow cytogenetic assay,” Litton Bionetics, Inc., June 1984. LBI Project No. 22202. CD-1 mice,
5/sex/group, were dosed with aqueous solutions of chlorine dioxide by ip injection, made from stock
solutions of 4.25 or 3.92 mg/ml. Achieved doselevelswere 0, 1.7, 5.2, or high dose of 15.4t0 16.1
mg/kg of chlorine dioxide. Postive control was triethylenemeamine (1.5 mg/kg). The latter was
administered only at 24 hr before sacrifice, whereas other treatments were administered at 6 hr, 24 hr,
and 48 hr before sacrifice. There were 5 mice/sex at each dose/trestment combination. Mice were
administered 4 mg/kg colchicine 3 hr before sacrifice. Tibid marrow cells were collected, fixed, stained,
coded, and scored (blind to treatment). Where possible, 50 spreads were read per mouse. Mitotic
indices were also recorded. Various chromosome and chromatid aberrations were scored, however
tables did not include chromatid gaps in summary indices. Chlorine dioxide did not dicit chromosoma
aberrations. Pogtive control was functiona. Acceptable, with no adverse effects. Aldous, 1/24/01.

50288-018 130829 A copy of 50288-058 115603, reviewed by DPR (see above)

50288-058 115604 Moore, M. R., “Evauation of chlorine dioxide in the mouse dominant letha assay,”
Litton Bionetics, Inc., Aug. 1984. LBI Project No. 22203. CD-1 mice, 12/group [15/group in the 20
mg/kg group] were dosed once intraperitonedly with chlorine dioxide (0, 2, 7, or 20 mg/kg, derived from
stock solution a 2.9 mg/ml). A functiond pogtive control group (triethylenemeamine, 0.3 mg/kg) was
treated in pardldl. Mice were mated weekly for 4 weeks, beginning 3 days after treatment. Mating was
1.2 M:F each week, and males were cohabited with femaes for 5 days, then rested for 2 days before the
next mating. Females were necropsied 14 days after the midpoint of the mating week, and were
examined for pregnancy and for numbers of living and dead implantations. Seven of the 15 high dose
males died, and there were only 3 pregnant femaes during the first mating period after trestment in that
group. Some mean vaues or indices differed from controls or other groups during that timein that group,
athough none were gatidticdly sgnificant. This sample wastoo smdl to interpret. Thisstudy is
unacceptable and cannot be upgraded because (1) the protocol was limited to the last 4 weeks of the
mde spermatogenic cycle, and (2) there were too few femaes mated in dl groups, and (3) there were too
few pregnant femaes at week 1 to dlow meaningful inferences, asindicated above. No adverse effect is
indicated. Aldous, 1/24/01.

50288-018 130834 A copy of 50288-058 115604, previoudly reviewed (see above).
**50037-018 130833 Gdloway, S. M. and J. L. Ivett, “Mutagenicity evauation of chlorine dioxidein

an in vitro cytogenetic assay measuring chromosoma aberration frequenciesin Chinese hamster ovary
(CHO) cdlls” Litton Bionetics, Inc., Kensington, MD, Oct., 1986. LBI Project No. 20990. The test
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article was varioudy described as concentration of 2.227 mg/ml or 4.25 mg/ml. This materid was
supplied in phosphate buffered saline (PBS), which was used as the vehicle for dilutions. CHO-WBI cdl
line cultures of 1.5 x 10° cells per flask in exponential growth phase were exposed for 10 hr without SO
or for 2 hr with S9, and mitotic cells were harvested in both cases 12.5 hr after the onset of exposure.
Colcemid was added 2.5 hr before harvest in both cases. In trials both with and without S9, 200
metaphase cells per treatment level were scored [also 100 cells per untreated control group and 100 cells
per solvent (PBS) control], and treated group aberration frequencies were compared against combined
controls. Sufficient positive controls were tested to validate technique (cyclophosphamide with S9 and
Mitomycin C without 9). Results were clearly positive without S9 at 10 to 15 pg/ml, and with SO at the
highest dose leve permitting cdll surviva (50 pug/ml). This study has severd deficiencies with respect to
guiddines, however it presents clear positive responses, consstent with severa other mutagenicity studies
of varioustypes. Thissudy isof sufficient qudity to address the chromosoma aberrations data
requirement. Aldous, 1/24/01.

DNA DAMAGE

50037-018 130828 Runddl, J. O. “Evduation of chlorine dioxidein thein vitro transformation of
Bab/3T3 cdlsassay,” Litton Bionetics, Inc., Kensington, MD, Oct., 1986. LBI Project No. 20992.
This procedure exposed cells of a cdone which usudly exists in monolayer conformation, to evauate
frequency of transformation of some cells to phenotypes which form foci congisting of cdlls of varigble
shapes which often stain darkly. Chlorine dioxide liquid (test article was not further characterized) was
tested at O (water), 1, 2, 3, 5, or 6 pg/ml sarting concentration in at least 18 flasks per group. Tightly
closed flasks were incubated for 72 hours with test article before cells were washed and then maintained
for 4 weeks for expression of colonies of transformed cells. Chlorine dioxide concentrations spanned an
effective exposure range based on cytotoxicity. The pogitive control (2.5 pg/ml of 3-MCA) was
functiond. There was no indication of a trestment response to chlorine dioxide. This study is not
acceptable as presented, and does not appear to be upgradeable, due to lack of characterization of the
test article and of details of scoring of foci. Severa additional concerns are aso noted in this worksheet.
Aldous, 1/24/01.

**50288-058 115602 Ivett, J. L., “Mutagenicity evauation of chlorine dioxide in the Sster chromatid
exchange assay in vivo in mouse bone marrow,” Litton Bionetics, Inc., July 1984. LBI Project No.
22204. Five ICR mae mice/group were dosed with 0, 9, 21, 28, or 39 mg/kg chlorine dioxide (agueous
solution) intraperitonedly just after implantation with 50 mg BrdUrd. The positive control was 10 mg/kg
cyclophosphamide. Colchicine was administered by subcutaneous injection 2 hr before sacrifice. Mice
were killed 26 hr after treatment with test article. Marrow cells from tibiae were collected and processed
for sster chromatid exchange evaluation. No increases in Sster chromatid exchange occurred with
chlorine dioxide. Cyclophogphamide was an effective postive control. Study wasinitidly classfied as
unacceptable but upgradesble (needing judtification for use of one sex only). A response letter from John
DiL oreto on 8/21/01 noted that DPR Document No. 50288-017, Record No. 043602 had found males
to be more sengtive than femaes to chlorite [the difference is negligible: ord LD50 vaues were 255
mg/kg (M) and 270 mg/kg (F)]. Necropsy observations were comparable between sexes in that study.
The author of the response letter noted that maes tend to be more sengtive than femaesto SCE
responses. DPR has no database to confirm or refute this satement. Sincetest articleisasmple
inorganic oxidant, differentid routes of metabolism between sexes would appear unlikely. The study can
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be upgraded to acceptable. No adverse effect. Aldous, 12/12/00 and 9/10/01.

OTHER STUDY TYPES

**50288-058 115605 Ridgway, P., “ Sodium chlorite: 13 week ord (gavage) toxicity study in therat”,
Toxicol Laboratories Ltd., Herefordshire, 4/24/92. Laboratory Project ID # CMA/13/R. Fifteen
Crl:CD®(SD)BR rats/sex/group were dosed by gavage with sodium chlorite (adjusted for 80.9% purity)
a 0, 10, 25, or 80 mg/kg/day, 7 days'week in a standard subchronic study design. Subchronic NOEL =
10 mg/kg/day (primarily based on ulceration, hyperkeratoss, and/or chronic inflammation of the non-
glandular gomach epithdium in 2 males at 25 mg/kg). Similar histopathology was found in both sexes a
80 mg/kg/day, along with reduced RBC counts, Hb, HCT, and devated reticul ocyte counts (some
findings only in males). This dose presented some enlarged spleens, and low incidences of splenic
extramedullary hematopoies's, consdered to be treatment-related. Clinicd observations of “sdivation”
were reported in al 80 mg/kg/day rats. Four high dose rats died prematurely due to treatment: two of
them having severe anemia. Study is acceptable, with no adverse effects (snce findings were primarily
limited to a comparatively high dose level of acompound expected to be irritating to exposed mucosae
because it is an oxidant at a comparatively high pH). Aldous, 12/11/00.

50288-064 130826 (exact duplicate of 50288-058 115605, above)

MISCELLANEOUS SUMMARY REPORTS

50288-059 115608 A Chemical Manufacturers Association document with 17 tabbed sections
occasiondly referred to studies of potentid interest to SB-950. Tab 4 provides a 1-page summary of an
unspecified mouse oncogenicity study, which appears to be Kurokawa et al. (1986), based on smilarity
to the description of that study in Record No. 115609, below. Summary does not identify oncogenicity
effects. There were no other noteworthy entries. Aldous, insufficient information to review, hence no
workshest, 1/8/01.

50288-059 115609 “A review of the uses, chemistry and hedth effects of chlorine dioxide and the
chloriteion,” Chlorine Dioxide Pand of Chemica Manufacturers Association, April 1989. Pages 19-34
discuss severd studieswhich relate to SB-950. Although nothing in thisrecord isafull sudy, some
conclusonsare: (1) Chlorine dioxide and chlorite have the potentia to cause methemoglobinemia and
hemolytic anemia, (2) Chlorine dioxide oral dosesin rat metabolism studies [non-enzymetic redox-type
reactions] lead primarily to chloride ions, with much lesser amounts of chlorite, and very smadl amounts of
ClO3 (chlorate) being excreted in urine (the mgor route of dimination), (3) Subchronic sudiesusing
African green monkeysindicated atrangent reduction in thyroxine following doses of 100 ppm chlorine
dioxide in drinking water, (4) Rabbits exposed to chlorine dioxide in air for 5 hr/day for 4 weeksat 2.5to
10 ppm suffered bronchopneumonia and increased leukocyte counts. At the lowest dose tested in that
sudy (2.5 ppm) there were only unspecified “reversble pulmonary lesions’ detected. (5) A chronic rat
drinking water study (duration of 11 months, by Allen and Jandle, 1960) found a number of changes
which appear to have been subchronic or subacute in duration. Following trestment with 1, 10, 100, or
1000 mg/L of chlorine dioxide or 10 or 100 mg/L of chlorite, common signs were decreased blood
glutathione, osmoatic fragility of blood cells, decreased thymidine incorporation in liver and kidney tissues,
and increased thymidine incorporation in intestind mucosa. (6) Severd kinds of genetic toxicity tests



DPR MEDICAL TOXICOLOGY SODIUM CHLORITE SUMMARY OF TOXICOLOGY DATA T20010910 Page 7

were performed, and some of these were postive for chlorine dioxide or chlorite, including a mouse
micronucleus test using either compound by the ip route. The micronucleus test was negative when
chlorite was tested by ord dosing. (7) A drinking water mouse oncogenicity study by Kurokawaet al.
using sodium chlorite (1986) was determined by investigators to be negative for oncogenicity. A re-
analysis of datafrom the above study by Yokose et al. (1987) concluded that “clear evidence of
carcinogenic activities of sodium chlorite in B6C3F1 mice was not observed.” (8) Water disinfected with
ungpecified amounts of chlorine dioxide was administered subcutaneoudy to Sencar mice, followed by
gpplication of phorbol myristate acetate (PMA) as atumor promotor. Chlorine dioxide was stated to
have been negative in thistest (Bull et al., 1980). (9) A developmental drinking water sudy by Suh et al.
(1983) using chlorine dioxide at 0, 1, 10, or 100 ppm reported a decrement in tota implants and live
fetuses per dam at 100 ppm, but not at lower dose levels. (10) A non-standard reproduction study in
Long-Evansrats by Carlton et al. (1987) found no changes in the reproductive parameters examined
following treetment with O, 1, 10, or 100 ppm of sodium chlorite (presumably in drinking water), however
T3 and T4 in blood of 100 ppm pups was decreased (agpparent NOEL = 10 ppm). (11) A reproduction
study by Couri et al. (1982) used 0.1, 0.5, or 2.0% sodium chlorite in drinking water. The highest dose
led to increased tillbirths and decreased litter sze. All groups had reduced crown-rump lengths. No
other responses were idertified. (12) Femae A/J mice were dosed with O or 100 ppm chlorite (in
drinking water??) from mating through lactation [Moore and Calabrese (1982)]. Pup growth rates and
weanling weights were reduced at 100 ppm. Taylor and Pfohl (1985) performed a study inwhich
neonata rats were exposed to chlorine dioxide either by gavage [14 mg/kg: age of pups exposed not
specified, goparently a angle dose] or indirectly viamilk from dams drinking water with 2, 20, or 100
ppm chlorine dioxide. Gavage-treated pups and pups of dams treated at 100 ppm had decreased
locomotor activity and decreased T4 in blood at day 21. Another component of this study suggested
delayed locomotor development and reduced brain weights under unspecified trestment conditions.
Clinicad and epidemiologica studies were dso reviewed. None of these studies described briefly in this
record would appear to address modern data requirements for chlorine dioxide or for chlorite. Aldous,
1/24/01 (no worksheet).

50288-018 130836 Cavagnaro, J. and B. H. Keech, “ Cytotoxicity testing of biomaterids. agar-overlay
screening assay,” Hazleton Biotechnologies Corp., 2/17/86, Project No. 2295-102. Ten polymers were
treated with chlorine dioxide (6 hr, about 60 mg/L ), then aerated for 18 hr prior to placement on agar
overlaying Mouse Fibroblast L-929 cells. Cells were stained with neutral red dye prior to exposure to
the 1 e polymer samples. Decoloration of stained monolayers under the samples represented
cytotoxicity. Threetridswere conducted. Two polymers were cytotoxic in this assay (Lexan 9440-112
and Lexan 9030-112). All other polymers were negative under study conditions. Study is not required
under SB-950 and thereis no DPR worksheet. Aldous, 1/24/01.

50288-018 130837 (primarily protocol for 50288-018 130836, above)

50288-059 115610 “Chlorine dioxide: drinking water issues.” Second Internationa Symposium,
Houston, TX, May, 1992. Thisrecord contains largely reproductions of overlays used in the symposum.
The record describes physica characteristics of chlorine dioxide, processing techniques, worker safety
information, and brief references to some laboratory animal studies. No worksheet. Aldous, 1/24/01.



